On Interoperability of Ontologies for Web-based Educational Systems by Kalfoglou, Yannis et al.
Figure 2: Kent's two-step process for conceptual knowledge organisation.
ences Research Council (EPSRC) funded an Interdisciplinary
Research Collaboration (IRC) consortium of ¯ve leading
British Universities to research Advanced Knowledge Tech-
nologies (AKT)
4. AKT is focussing on the use of Knowledge
Management (KM) technologies on the Semantic Web. One
of our motto is to practice what you preach, so we were keen
to experiment with a number of KM technologies in our own
consortium setting. The aim was to help new workers fa-
miliarize themselves with AKT and the problem domain. A
number of audio/visual digital technologies were used, rang-
ing from video recording/playback to live Web-casts of our
regular AKT workshops. This material was archived, pro-
cessed, and made available to new members of the group as
a learning material. In that sense, we deviate from the tra-
ditional view of using only course material (notes, exercises,
references, etc.) as content for WBESs. We see a WBES as
a tool for learning in an organisational setting that is not
necessarily restricted to the University education domain,
as is the norm.
Our preferable option for managing this material was to
semantically annotate it using an underpinning ontology. As
we envisaged that all content that will be characterized by
this ontology should ultimately be shared by a variety of
disparate systems, we opted for a single, global ontology.
The resulting ontology, AKTive Portal and AKTive Sup-
port
5, represents one of the few well crafted, working exam-
ples of state-of-the-art Semantic Web technology [19], and
supports award-winning applications like the 2003 Semantic
Web Challenge winner. However, as we argued in section
2, the global ontology approach has its unbearable costs:
4More on www.aktors.org
5Accessible online from www.aktors.org/ontology
it took us the best part of 3 years to ¯nally settle with a
version that was both commonly agreed by all stakeholders
and most importantly, functional across a variety of systems
that use it. Our conclusions were that this sort of global on-
tologies do have an e®ect in reducing reuse costs and help
achieving interoperability but they are expensive to built
and maintain.
We also had experiences with using small, domain ontolo-
gies, to support dedicated organisational learning systems.
For example, MyPlanet is a Web-based personalized organ-
isational learning system which we deployed in the early
years of AKT to help learners browse and customize mate-
rial related to organisational news [9]. The e®ort involved
in building that system was considerably lower than the one
in the AKTive Portal and Support ontologies case, however
the impact on learners' experiences was limited due to the
restricted scope of the underpinning domain ontology (de-
scribing only one kind of learning material - organisational
news).
These two exemplar cases of using large, global ontologies
and small, domain ontologies de¯ned the two ends of the
engineering e®ort spectrum in our experiments. As these ef-
forts had no user involvement (with the notable exception of
MyPlanet's pro¯ling mechanism that kept users engaged in
the maintenance process), we experimented with technolo-
gies that allowed us to engage users in all phases of ontology
management. In particular, Alani and colleagues describe a
community-oriented approach for managing ontology-based
Organisational Memories (OM) [1]. In our scenarios, OMs
were used in a variety of settings, most of which address or-
ganisational learning and e-learning research. The approach
we used is based on the communities of practice idea but we
tuned it to manage an ontology. We were keen to engageontologies
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Figure 4: The IF-Map architecture.
trends we experience in developing ontology-supported
systems is that we often have to underpin the system's
functionality with more than one ontology. The advent
of the Semantic Web made that easier to implement
as more ontologies are available and accessible online
than ever before. The arguments for and against us-
ing multiple ontologies are di±cult to quantify as it
depends on the quality and usage of the ontology in
the system. For example, the use of a multiple ontolo-
gies structure in the award winning Computer Science
AKTive Space application [19] made a di®erence when
dealing with large, heterogeneous data sets extracted
from a variety of online resources. These were only
made possible to integrate by integrating multiple on-
tologies describing their semantics. The resulting inte-
grated ontology, however, is a heavy solution (see sec-
tion 4 for information about the e®ort involved) and
it would have been inappropriate for a simple WBES
that employs only a handful of data resources, origi-
nating from a single domain and addressing a single ed-
ucational application (like a University online course).
The issue of whether a single or multiple ontologies are
better to support WBESs, needs to be viewed under
the angle of well de¯ned use cases where the ontological
support requirements are clearly identi¯able. To the
best of our knowledge, such a requirements analysis for
WBESs does not exist. Some intuitions though, with
respect to scalability of large repositories supporting
such systems are provided in [8].
² Semantic Web enabled WBESs: the advent and
increasing popularity of the Semantic Web poses new
challenges but also provides opportunities and solu-
tions for WBESs interoperability. On the positive side
we have an abundance of potentially supportive on-
tologies for a WBES easily accessible and immediately
available. Further, Semantic Web initiatives for ad-
dressing interoperability issues are well under way and
the ¯rst mechanisms for supporting this already exist,
like specialized ontology mapping built-in constructs
for OWL ontologies. On the negative side, the sheer
volume of available ontologies and the distributed and
loosely controlled structure of the (Semantic) Web sets
new challenges for ontology usage in WBESs: author-
ity and version control, trust and provenance, inconsis-
tency and incompleteness, are among the most promi-
nent issues to address before using Semantic Web on-
tologies in a WBES.
² Semantic interoperability of WBESs: a re-occurring
theme from the past found new ground in the Seman-
tic Web realm. Semantic interoperability aims at re-
vealing and using semantics to achieve interoperable
systems. On the contrary, the bulk of the work done
in interoperability, in general, uses syntax only. The
crux of the problem is that semantics are often not ex-
plicitly stated in artefacts but rather tacitly exist in a
designers mind. Semantic interoperability is a knotty
problem and as research suggests [12], we are far from
having a universal, sound solution in the near future.
It a®ects a variety of systems, including WBESs. We
believe that WBESs do not pose any speci¯c require-
ments for semantic interoperability, albeit an arguably
uniform description of their underlying domain (educa-
tional artefacts), but they could bene¯t from semantic
interoperability mechanisms especially when multiple,
distinct ontologies are used to support them.
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